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Wear properties of nickel-based coating sprayed by
different thermal spraying technologies
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Abstract: The Nickel-based coating was prepared on copper substrate by high velocity air-fuel (HVAF) thermal spraying
and low pressure plasma spraying (LPPS). The wear properties and wear mechanisms of coating were studied. The results
show that in the nickel-based coating deposited by HVAF, the hardness is high and the wear resistance is good. The wear

mechanism is abrasive wear. The wear mechanism of Ni-based coating deposited by LPPS is mainly fatigue wear. This is

attributed to low hardness and amorphous phase existed.
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Fig.1 Morphology of thermal spray powders
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Tablel  Thermal spray parameters of HVAF and LPPS
Fuel pressure/ Air pressure/ Moving speed of Powder flux/ Spray distance/
HVAF MPa MPa gun/(m's ") (grmin") mm
0.48-0.50 0.59 700 130 170
Electric arc pressure/ Electric arc electric Powder gas flux/ Powder speed/ Spray distance/
LPPS \Y current/A (L'min ") (grmin") mm
72 650 1.5 435 250
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Fig.2 Morphologies of Ni-base coating deposited by different spraying technologies: (a), (c) SEM images of surface coating; (b), (d)
OP photos of cross-section coating (after etch); (a), (b) Deposited by HVAF; (c), (d) Deposited by LPPS
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Fig.3 XRD patterns of spray powder and Ni-base coatings

deposited by two spraying technologies: (a) Spray powder;
(b) Deposited by HVAF; (c) Deposited by LPPS
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Table 2 Wear results of coating deposited by different

spraying technologies

Spray techniqe Width of wear Mass loss/mg
trace/mm
HVAF 1.61 2.4
LPPS 1.68 3.7
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Fig.4 Surface morphologies of Ni-base coating deposited by
different spraying technologies: (a) HVAF; (b) LPPS
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